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Machines for tapping an opening in a pipe are well-known. Prior issued U.S.

Patents for tapping machines include No. 3,614,252 entitled TAPPING

APPARATUS; No. 4,579,484 entitled UNDER WATER TAPPING MACHINE; No.

20 4,880,028 entitled COMPLETION MACHINES; No. 5,439,331 entitled HIGH
PRESSURE TAPPING APPARATUS; No. 5,612,499 entitled METHOD OF

INSERTING A SENSOR INTO A PIPELINE and No. 6,012,878 entitled

PRESSURE BALANCED SUBSEA TAPPING MACHINE.
Tapping machines, such as the kind described in the above-mentioned U.S.

25  patents, are for tapping a hole in a pipe while liquids or gases are flowing through
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Tapping a pipe normally involves the use of a circular saw, examples of which

are illustrated and described in the following United States patents:

PATENT NO. INVENTOR TITLE

5,360,300 Sullivan Cutter Shell

5,451,128 Hattersley Cutter Tool Having Removable Teeth

5,466,099 Sullivanetal. | Cutter Shell for Forming Holes of Improved
Cylindricality
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Devices for plugging a pipe that has been tapped are also well-known as

INTERIOR OF A PIPE.

illustrated by U.S. Patent No. 5,531,250 entitled DEVICE FOR PLUGGING THE

These patents are incorporated herein by reference since they provide a

thorough background relating to the subject matter of the present invention.




BRI EF SUMVARY OF THE | NVENTI ON The typical tapping
machine is formed of a body, which is el ongated and
tubul ar. The body has a rotating boring bar therein.
The lower end of the body3is provided with neans,
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attached t ' ( I mechani smis
affixed to L.nggi P“Q%gigigﬁ@éﬁﬁgggiﬁgﬁ nachine body
rovj des means f. tatlo of the b bar
3@% d‘oﬁaPPIPﬁ Q‘%E‘PP ity Le5ae ae‘ﬂﬂ&’ﬁpﬁé{‘f 16 Oé%t?‘@/ én
utter. Rotative energy, such as provided by a
mb‘H%l ThabPdy hat srotating baring| hag dhereint Fee lowsr sask OBFheotrqdv ds
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proyided witlhmeanshaich @s b Agngsaby whish itdeisachisd to o fitting aashedtp a
. bar, the typical tapping machine has a feed screw for
pipeToV igngtm ®r v rgechamisma xis affixgd vhethe tupperbendi ofythealrprisg
rotated relative to the feed screw A drive sleeve
madhotediody atiéh @rdyvides mepahafor tratatporonf e betingh bareTht loweer end of
rotation and to rotate the cutter attached to the
the batrigtgr Basquipped auseitdecutiv. ReXative ehdtfy, audtDdsdprovidal by a
pi pe. The boring bar may have either a fixed or
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tappi ng machi ne. Exanpl e enbodi nents of the present

forck Y QB #s ‘aﬁalwd'tb botie ﬁlettﬁﬁﬁg pg machine that is
essentially of the previously known types as
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may provide a planar forward face. The forward
design of the tapping machine.

Example embodiments of the present invention utilize a tapping machine that
is essentially of the previously known types as illustrated in the above- mentioned
U.S. patents.

The method of the example embodiments may include the following basic
steps:

(1) Welding onto a pipe having fluid flow therethrough a pair of
collars. Each of the collar may be a toroid that is severed to provide two
toroid halves that are fitted around the pipe. Each collar set may either be
machined and lapped to provide a planar sealing surface or be prepared for
field machining and grinding after welding to the pipeline. When fitted
together each of the collars may provide a planar forward face. The forward

faces of the




faces of the 4 two collars may be parallel to each
ot her and spaced apart an accurately established

di stance. The two collars may be affixed to the
exterior of the pipe by welding. Wth the two hal ves
of each collar held on the exterior surface of the
pipe, a first weld may be fornmed circunferentially
around the pipe where the rearward face of the collar
meei® edilarspinge be mrdlick &0 pachrether andespagagioariatl| aneaccofately
each collar may be circunferentially wel ded where the
f or establshefl ghstansectls twvecqdlapemay banrflixedgo fthd Ext@60 of the
ci rcunference of the pipe. The two halves of the

col pipe by meoldihieWitheheved o édlveo of aadh afllae held Tiretheedxtrion
the forward surface of each collar may be
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for reasons to be explai ned subsequently. (2) For

col pips whe kigadarwiard fage bMAEEolfaa &R Ets RS Fife. I NRe mWkher, the
collars are welded to the exterior of the pipe, the

f or RV 6 ES1cHBNIP ral BE Qir&ﬁﬁfe@cﬁgallﬂ\'ﬁrﬁﬂé@wﬁ&e e ¥R

an uni nt errupt ed circunferenti al p anar - seal I nNg

Sur PCESAR I SR el e o SRR EILE G o ?2‘8‘*"5 ’
p %ﬁ%f%? BERYELLAY A& bOGRA%b A Bl gfﬂgswa@

ars ave been we

ISR A 5 o

unlnterruE ted C|rcugf ntl seallgg surfaces,
corReBFFANER forRERTERs g FP’ER ¥R S“"FF:S%;‘CTB wel ded to the
collars to_provide a housing i nt ernal _di nensj ons
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contai nment housing may have a bottom cup-shape
meripdded ta the axfgaer dfithe pipg, Waorvardiackremay Se ed end
the contai nment housing. (4) After the contalnnent
holgsdung th gsovideean waitereuptedocitduenferentiah phnardalingr suvfackech
with an upper flange the welded integrity of the
coleaeli solindTlidse circumferential sealing surfaces may be parallel to each
other and in radial planes perpendicular to the longitudinal axis of the pipe.
(3) After the collars have been welded onto the pipe and optionally
the forward sealing surfaces machined, and ground or polished to provide
uninterrupted circumferential sealing surfaces, containment housing fittings
may be welded to the collars to provide a housing of internal dimensions
greater than the external diameter of the pipe. The containment housing may
have a bottom cup-shaped member. A flanged fitting may form the upper end
of the containment housing.

(4) After the containment housing has been welded to the collars and

provided with an upper flange the welded integrity of the collars and the




5 contai nnent housing can be pressure tested to
insure that there are no |l eaks and that the collars
and cont ai nment housi ng have the structural integrity
to contain the maxi mum pressures to which it will be
subjected. (5) After the collars and the attached
cont ai nnent . housi ng have been jnstalled and test?d a
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above-nentioned patents, may be secured to an upper
surfoREE e magisw prgesuraytie whish it will baseiectefescr i bed
tappi ng machi ne patents illustrate the arrangenent
wher ei n Ghéftaothe collars and e attgihpd corgaimmentlhonsing have been
internal dianeter of the pipe, however, in practicing
t heingxifaiphrel tested adivaten nsmyi be isscuckdsior thb| ontairahent et sng
of tapping only a hole in the pipe sidewall, a
confidngé.eA spping Giachihe b¥seenRi vosdl-kraevniis tHedhiised andREhmrabd
of a conplete section rather than tapping only a hole
I N aadleRRibes i HeUbbiahearidndd pelthis Slayba kesirddadotd upNer
5,612,499 entitled METHOD OF I NSERTI NG A SENSCR I'NTO
A Ruftidd NEhe Thive, PR the BBV db&ite@nspile RhctRCHiHRY
a containment housing to the exterior of a pipe
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step.in the system and nethod of the exanple
e chetrtes Pajent dNos Sa1121498 eopiders METHQIR Qff INFERERER Ped
pi pe. For this
SENSOR INTO A PIPELINE. This patent shows the concept of securing a
containment housing to the exterior of a pipe before severing the pipeline but
does not show the unique concepts of the example embodiments, which
 includes the use of a first and a second spaced-apart collar, each collar having
a planar sealing face. When a section of a pipe has been cut by use of a
circular cutter, such as is shown in FIG. 4 of United States Patent No.
5,612,499, it is important that the section be removed from within the
_containment housing which can be achieved by the use of a pilot drill having
a coupon capture mechanism.
(6) The next step in the system and method of the example

embodiments is to seal the opposed ends of the severed pipe. For this

purpose, a sealing tool may be




pur pose, a sealing tool maybe 6 inserted into the
interior of the containnment housing. The sealing too
may contain opposed prinmary and secondary sealing

el enents. Each sealing & enment may be a cup-shaped
menber having a circunferential sealing surface of
internal dianeter greater than the external dianeter
of the pipe. The sealing assenbly may be | owered into
t he contai nment housing and_ actuated such that the
oppBEgd dnta |the, gitesios of Hicsconainmen) haesirg. |Thetspding; teelcmpnn
towards the open ends of the severed pipe and in
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seal ing surfaces provided by the collars. (7) After

t heelenesak imay b eavew-shaped ngaonhee diavipg po sirtunliesediialaseabiug) e
menber may be forced by the pluggi ng machine into

p o ssutfacenofbiatened rlidnieter gpposthah deadxiamp] elianeat ¢ the pipe.
force theminto sealing engagenent with the collar

pl aFlerseakrdd hagmBlyr ag &s. lowerell he tha eofiRirmient Goiiigdhnd
seals may be obtained, closing both ends of the
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circunferential sealing surface of the sealing
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(8) At this stage in the process, both of the severed
en . . 0 . may
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seal j ng nechanj sns to isolate a section of pipe from

f | GPHar ﬂ?’@gsﬁi’?]@?g surfaces. In this way metal-to-metal seals may be
obtained, closing both ends of the severed pipe. Sealing may be achieved by
forcing the circumferential sealing surface of the sealing elements against the
sealing surfaces of the collars,

(8) At this stage in the process, both of the severed ends of the pipe
may be closed with seals which may be metal-to-metal. The effectiveness of
the sealing action may be verified by testing pressures within the containment
housing.

(9) After the effectiveness of the seals has been verified, repairs or
modifications can take place with respect to the pipe in sections isolated from
pressure. In some instances, this may require the use of two containment

- housings and sealing mechanisms to isolate a section of pipe from fluid

pressure.




7 (10) After the actions that require the conplete
cessation of. fluid flow through the pipe have been
conpl eted, the wedge that holds the seal elenents in
position agai nst the planar sealing faces of the-
collars can be renoved followed by retracting the
seal elenents fromwithin the interior of the

cont ai nn@ny} Alfietigiengtiofslthyt Afjtiee theheongdek icagati@obB fluid/e
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valve to be renoved. Then the contai nnent housi ng may
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tapplna machi ne, cutting and renoving a |length of the

pi Ferpase.f r om bet ween said collars | eaving two open
pi pe ends; (e) positioning, by neans of said tapping
madieerordance with adustsspeohel the pfeserit dnmention, iderevsgmoddadch
coll ars, each seal elenent having on a forward face a

metli@lr ofplhdigingexpipeltergmprisingitheatepn b &h) kiehlingf onté the exteeibr
di aneter greater than the external dianeter of the

of tHel piedling €irst afidisdcbnd spavddrgart Sall s, 2ac cotthelifitigsa seplafg face
fromeach other to force each said circunferential lip
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face closing said pipe. In accordance with a second
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collars, the containment housing having an open top; (¢) removably-attaching a
. tapping machine fo said containment housing in communication with said open top;
(d) by use of said tapping machine, cutting and removing a leﬁgth of the pipeline
from between said collars leaving two open pipe ends; (€) positioning, by means of
said tapping machine, first and second seal elements between said collars, each seal
element having on a forward face a forwardly extending circumferential lip of
internal diameter greater than the external diameter of the pipeline; and (f) moving
said seal elements apart from each other to force each said circumferential lip into
- sealing engagement with a said collar sealing face closing said pipe.

In accordance with a second aspect of the present invention, there is provided

an assembly for use in a system for plugging a pipeline comprising: a first and a




an assenbly for use in a systemfor plugging a

pi peline conprising: a first and a 7a second toroida
collar each formed of a |lower half semnitoroida
portion and a detachabl damati ng upper hal f

sem -toroidal portion, the portions when assenbl ed
having an internal circunferential surface of dianeter
substantial l'y equal to the external dianeter of the
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fixation to the exterior of a pipeline and for
semj-lEIARlONgI®eal el ement's having circunferenti al sealing
lip pressed against said planar sealing s urfaces
betlp@Fcaidmes $tHAdthixg agrect ?l‘ethP ERSeRLiTEYentpn, |these lwpaﬁ%d
fromthe follow ng detailed description of the
appgrples &rrusel i BtimrEn tpdugging apipeline qoaipeining] # fivsh apdisrepndn

with the foll ow ng draw ngs.
toroidal collar each formed of a lower half semi-toroidal portion and a detachable

mating upper half semi-toroidal portion, the portions when assembled having an
internal circumferential surface of diameter substantially equal to the external
diameter of the pipeline, each collar having on a forward face a planar sealing
surface, said collars adaptable for fixation to the exterior of a pipeline and for
receiving seal elements having circumferential sealing lip pressed against said planar
sealing surfaces.
A better understanding of the invention will be obtained from the
following detailed description of the preferred embodiments and claims taken

in conjunction with the following drawings.
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15t V‘@xe haliNesurfe SMBcra thadoliak & MRhRed and %&ﬁdh HAlteiiativele the

split and particularly shows that on the outer face

Vel ek Sf GRolIRS carDBd bdifdd ar BRARAE fhenas Sopeted ftfiieving a
split area of each of the collars is sealed from

| NEBEDRlmetdd 5P BtivBenSIBE B Hhive iidSthelewafied thahaCsibd @id.to each

other everywhere except along the sealing faces. This method would avoid the
necessity to machine and grind the collar sealing surfaces in the field.

.20 FIG. 1C is an end view as taken along the line 1C-1C of ¥IG. 1A and shows
the outer face of the collars and shows how the two balves of the collar are welded
together at the split and particularly shows that on the outer face welding is carried
out in a manner to assure the split area of each of the collars is sealed from internal

pressure escaping outside of the collar.
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external cross-sectional view of the |ength of pipe as
in FIG 1 wth collars affixed thereto and shows a
woendaeyssent housi ng secured to the col |l ars. PCT82004/013686
cont ai nnent housi ng has a ¢l osed cup-shaped | ower end
and a f|ange at the upper end. The flange has a face
that i sFléa‘?% 19 78y extegnat ¢ressisentignal wiewrnsthedsiigdh effpinetre ipFlge 1
vi ew of the contai nnent

e R e o T ot T

eI S B B B e

B, S S B P PR
5B T8 1 £ LR A A SR R e o
oo IIE R IR ABIRTIFITEN § Jhows the seal ing system
P2 ki BRSPS SRR e e

two opposed seal I'n S

ided 15 by th d coll .

253 084 0B A St B Rl 02 PERRIS G

f i i< ts .t e th i nt
soal | ng e 3P} BE s BoiseEy PR St BT B pihBe

f LAk FIG 7 sh both of th d d
10 8f°°{“ﬁ§m%@6‘é@i‘%bsed to fhg\rlvzbyoper?rit rgp:ixfg,se enee

. t i A i . .
T R0, R GRELAEION A SO v

sqahéragnﬁxﬁaﬁeainﬁwmg&aﬁ@ﬁgam by first withdrawing the
wedge and then wthdrawng the sealing elenments. FIG

8 i1l usiq &t b . 0 (f
6 BT o B AR LIR  0 SL
Fle@endivo oppéded SBRMERRYE 5/ Swhids tnk sdfihd 8lfhYs ttl{?% fhré Br%vided

type of machine that is used in carrying ou
15 My BRGpsised &iligrs! Nvention and

FIG. 7 shows a wedge having been moved downwardly to force against the
sealing elements to move them into sealing metal-to-metal contact with the opposed
faces of the collars. FYG. 7 shows both of the exposed ends of the pipe closed to
thereby permit repairs, maintenance or other operation on the pipe. When closure of

20  the pipe is no longer required, the sealing system is withdrawn by first withdrawing
the wedge and then withdrawing the sealing elements.

FIG. 8 illustrates a rudimentary tapping system affixed fo the pipe with collars
and a containment housing as in FIG. 2A. The tapping system is illustrative of the

type of machine that is used in carrying out the method of this invention and
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FIG 8 shows the tapping systemready to cut out a

| ength of pipe 10 from between the collars to produce
WoRg04eEhgenent shown in FIG 3. FIG 9 is B@T/US2004/013686
i sonetric view of a short Pength of the pipe as shown

e P R B @gfn? R o0 i HEOWCH e of gipe 10
F 2%9’% gl %ﬁe@% 2ypptveat SeBRRLHIC. 2and pi pe -
of 1 o5 el iopes fgﬁ%m@s@wéﬁ%éﬁg%}ké%d%Fé%:rSYY«
of P RO i ite B o Wb e, TS bR A il
s PR gFgr ezt o 52 Laken along
he 1o oy Spele & oMot B €% WS wiian

N@GDESCRI PTI ON NO. DESCRI PTION 10 Pi peline 36 Lower
Contai nnent 12 First Collar Housing Portion 14 Second

Ool | ar FRE 114bih Blovdith e Yew LRI ikouft an AL 5

12 40 Tubul ar Extension 18 Lower CO

Otﬂ@m%@g@@hﬁ@ﬂl Mérehg. 49 I nner CGrcunferential Wld 44
Circunferential Weld 22 Quter G rcunferential Weld 46

10 Hor i zopiah2 WodnGnd diek et AehiHent BxdiRl dod 8RS @kt o¥6cBilar, with

the pipe shown in cross-section, as taken along the line 12-12 of FIG. 10.

Elements illustrated in the drawings are identified by the indicated numbers on

the following sheet.
Element Numbers
ELEMENT " . e "ELEMENT ‘
NO.  DESCRIPTION - o ' NO. DESCRIPTION
10 Pipeline 36 Lower Containment
12 First Collar Housing Portion
14 Second Collar 38 Tubular Extension
16  Upper Half of Collar 12 40  Tubular Extension
18 Lower Half of Collar 12 42 Circumferential Weld
20  Inner Circumferential Weld 44 Circumferential Weld
22  Outer Circumferential Weld 46  Horizontal Weld
24 Third Weld 48 Horizontal Weld
26  Inner Face of Collar 12 50 EndCap
26A  Inner Face of Collar 14 52 Circumferential Weld
28  Bxternal Cylindrical Surface 54 Flange
30  Outer Face of Collar 12 . 36  Horizontal Weld
32 Fourth Weld 58 Planar Surface
34  Upper Containment 60  Tapping Machine

Housing Portion 62  Flange




26 Inner Face of Collar 12 50 End Cap 26A | nner Face

of Collar 14 52 Circunferential Wld 28 External
Cylindrical Surface 54 Flange 30 Quter Face of Collar
wO20EB9%46t | zontal Weld 32 Fourth Weld 58 Pl BEEES2004/013686
Surface 34 Upper Containiént 60 Tappi ng Machi ne

Housi ng Portion 62 Fl ange WO 2004/ 099661

PCﬂfmﬁﬁ'ﬁ)OM 013686 11 ELEMENT: “ELIMERRWENT NO DESCRI PTI ON
NO. " BESCRERTINOGA: Adapt er 102 VWelge DESEGRIBIPY s 104 Cam
Surf ate Aﬁﬁptaandvm ch Valve 106 Con Suwetdzee 70 Pil ot
Bit 308 Ggigul ar Rl ng 72 Cyli ndfg4calcﬁjgﬁr%e 110 Rod

74 Typul 2 Slot 76 Borjgg pring 78
End @rfgs::;anﬁb ad 80 End Surfide5 ﬂmsnal

Fl an ul ar Body 120 Pass §tform
Mermbé? 1xlingricgHpster Fi xture I at ctS’rm 124 First

End P at elvB@arBdelyl ar Porti on 1261180I tSlot 90
Fr ust®- CiwrigaBaPor ti on 128 Bol ts114  Spring

78 End Surface 116  Head
80 End Surface 118  Internal Flange
32 Tubular Body 120  Passageway
84  Platform Member 122 Alignment Fixture
86  Platform 124  First End Plate
- 88 Tubular Portion 126  Bolts
90  Frusto-Conical Portion 128  Bolis
92 First Seal Element - 130 Second End Plate
94 Second Seal Element 132 A,B&CRods
96 Circumferential Lip 134  Bolts
98  Circumferential Lip 136  Drive Lock Pins

100  Link Arms 138 Bolts




92 First Seal Elenent 130 Second End Plate 94 Second
Seal Elenent 132 A, B & C Rods 96 Crcunferential Lip
134 Bolts 98 Circunferential Lip 136 Drive Lock Pins

WOC004/09961 Ar ns 138 Bol ts WO 2004/ 099661 PCT/US2004/013686
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PCT/ US2004/ 013686 12 DET® LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Referring first to FIGS. 1A,
1B, AI@ED@EWH‘I@N%H%EP FERRFD EMBODIVIBYES on
of pipeline, is identified by the nuneral 10. Wile
the. | TG o RIGS. 1458 il 4§ et et b

tenperature_of the fluid flow through pi
né’O’é‘P’E’ 9 |pipgline, g5 {dqutified ety gpmeral Hhr Syl e |1Venﬁon is not

[ e 1o the situatio e, 10 carrles a
PioB o et i e 9 beghad B Brdvef g p.cararyetes,
to, condj ti,on

Eh?d'%*fn%??nﬁ g 8%?“"%}5@ il %?Za bodoe’aeion s PBigh Aige P?S{i?jﬁq“gh
b i‘?np.s’fa $liguf o MBje briiealsy tllé‘@gﬁ"%gei%ﬁ %?@was In

. d
PI ich the tng%eﬁaer?r of % B%lu(? or[&Gaﬁes gw*ng Lﬁ?l 63838 elé ax suc%tl tgat the

geaofeag{gm cseaqplsﬁg dnd.a, dovvnstream | ength of the

e Oor a piece o qU|pnent such as a valve that is

ina 3 HEAT QRALIAIEE o My KE B384 LRelor

t he pi'pe . .
PG A0 s RS  B D  bBf

2Rl b SR 7 e ot S D B B

A6 ARG, %P?tﬁfx {1 o e% tﬁ&ﬁ)?uon%?ﬁﬁ R:fe 1b Q&‘shﬁﬁh 'ufxfléh

georret rirc t or OI and eac

P! €CeShel et 3o G hraciBh L Y g Wl of ! 84 @fiof 1% apply

first co ei ng orne an upper

g lfﬂ%llﬂ%‘eﬁmﬁ - indihFed R thhunfit M8 o i&fé ARForlSE AFL10 and a

positione he pipe”10 and the collar halves then

V‘@;La@&ldaﬂaﬂ sbdb8d ROIRE 12N EaMebdRd cd1BrseBCihdOlaNGE madd'fp YeiwdS

i nclud
pieces. Bach of the collars is geometrically shaped as a toroid and each of the pieces

is a semi-toroid. FIG. 1B illusirates the first collar 12 being formed of an upper half
16 and a lower half 18. The collar halves 16 and 18 are positioned on the pipe 10 and
the collar halves then welded to the pipe and welded to each other. The welds include
an inner circumferential weld 20 and an outer circumferential weld 22, The
circumferential welds extend around the full interior of the toroidal collar 12 and

around the full external circumferential surface of pipe 10.
For collars welded in the inner faces, a third weld 32 joins the end surfaces of

the collar halves to each other. This third weld extends along the inner face 26 of -




20 an inner circunferential weld 20 and an outer
circunferential weld 22. The circunferential welds
extend around the full interior of the toroidal collar

wh20@mrdessnr ound the full external circunfereP€i/u$2004/013686
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surface of pipe 10. For c®l lars welded in the inner
faces, a third weld 32 joins the end surfaces of the
c ePMagr2helpngcthe exieraal whilinsiripgd isurfaen 28 of kellag 1vendialenegt the guter
alon the inner face 26 of WD 2004/ 099661 .

dire 382 doipush 324 jeigs thelopeasita ends gF each of His terpidelrhelyes of
cyI [ ndrl cal surface 28 of collar 12 and al ong the
o§P%r 12 ace 30. A fourth weld 24 joins the opp05|te
ends of each, of the toroidal halves of  cqllar 12. In
t hose findpseningiancehahere tthio sealing fagy 20 apdl %ﬁ%ilqlacb‘éeds for
field % for 5 reasons that wll| be described
s sy t‘f‘f"f}/1 e descsifed; SH‘EFS‘W&H‘% “t’ﬁé'f‘l’(t’ﬁ%t tP%M’Ft Fourfle rigldoat

(PSR, G o oy 20 gy P e colar ivr e

F AUPERTA 8 AL Bipef P ity P P gl oe

:.Utxt i i SRy 'f%%l E}E‘;écﬁlfaf a“r%‘ét F*%F Al é%%?%h@?‘@"ﬁdgﬂ%?

1 -4 f el ‘g/tltﬁ\;ig ysg og glrspe%f asg(ge{ﬁx 1g]rtnheg19 8 xtalje()c%&ﬁgfog (a)cc!.lr%{ely
Cr Inw%]ﬁﬂl%xuql? er&gt?v Jo co‘ﬁ'mI tﬂz agzl G5 §IC ? tE:oloFla s dgscnb?d

coIIar i S wWel'ded onto r
G?%Qm B g 35‘?%@@'9“%%?‘ e ital Wgﬁ@m@ e,
Qééf%%%%a 0 el B e U35 tloBreh %E%a@ﬁheé@??hf%?éh

t DRids &l%ntfﬂeg'ﬂﬁﬂa% 3 s%}{tﬁ ditidn &2% 18R}l si on of

spaced-apart” para i nner taces and 26A. These

t f f
i nner %&F%ﬁ@ﬁé@; t%k; t&gyfas nERtieal dﬁﬁﬂﬁédn &ﬁ@%ﬁé& the

the system I'n the net

gggﬁg RohieVBdht fs rsﬁgion 6155 Lced kiR mH&%EeQ% afd

e sealing taces 26 a 26A of the collars.

THi 8, Ble BAfer FRECHDRL ﬁﬁﬁﬂfe%tlﬁtsbdlm5 fa@é} o@tb@ Qysiddh.as an
axis of rotation for a grinding and polishing
The next siep in the method of this invention, when required, is to carefully
machine and grind the sealing faces 26 and 26A of the collars. This can be
accomplished by utilizing pipe 10 as an axis of rotation for a grinding and polishing
machine that is not illustrated but that has facilities for shaping, grinding and
polishing front face 26 of first collar 12 and front face 26A of second collar 14. This
grinding and polishing must be carefully accomplished to provide faces that have

uninterrupted smooth circumferential sealing surfaces that are preferably parailel or at

least substantially parallel to each other. The finished sealing surfaces 26 and 26A




20 machine that is not illustrated but that has
facilities for shaping, grinding and polishing front
face 26 of first collar 12 and front face 26A of

weeoawdesen! | ar 14. This grinding and pol i shpopusasss/eibess
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careful ly acconplished touprovide faces that have

uni nterrupted smoth circunferential sealing surfaces
t Baauidcheccoppletod taithin pbaua 11161 inghr ofithe extetion bf pipe 10 so that the

substantlally parall el to each other. The finished

s &8I girgursigrontiad aelds 80 andR0pgrainthe Ueprin0 9661

PCT/ US2004/ 013656 14 shoul d be conpleted to within
about After goldary ¢ pnchi4 angdixad pt weldedoip piacpas deporhedtand the

t he |nner C|rcunferent|al wel ds 20 and 20A retain

-t FREMRrd; sfeegs 126 yand e machied.qgraunoangdien pelished as mpseasgryaiod

wel ded |gwflace as described and the forward surfaces

2Bo818 SPEe TERH-iae nexg eR plthsitemgen Bé‘#ﬂsgﬁ%%@@s 2A and
ngée§%?r¥ or? i de sealin ﬂﬁ ces t he next .
P RYe C?’Fﬁ}’ér AT JRUSIS 1?‘1“?‘15‘3 r Ot pqnéinmesth hoysing
34
 BORIP SARE B UEF R dahed whiSees HRucaird hep e

14 and. wel ded .as |nd|c

] " Beit %F&gé%w%? qgﬂecoaﬁwg}mfglwaswamm@ la‘rddn?%m Rovide o
eﬁfil' 4 ?}%W fis i aﬁ@é '?'é Oad%gmaaﬁ Julyfi extension 40
a@*ﬁ‘i SOl Lofgtnd; ’iﬁ?i oo 3F s st r%‘“ﬂ?ﬂ%% ‘

t ensi.on

rGGleerentlaC.l we % Coﬁ%u ﬁ%%mn ﬂ& 1sas|récure t%uc!o ar enlﬂl

4 Secure circu

V\@’&cqmﬂzrentlalgs tlcf“@{]t’ﬂ{ c0 %mhxglﬁ%ﬁs? gg iro}qs ?ﬁ%dgi% a%nidecl.?rgd to

are secure Ir o orizon

Con?ﬁthé?ﬁ)g%{}%éﬁmri‘%hﬁ% cﬁﬂ@a@%g' S gf fixed to the

ousl ng por i on

Conpl AuERRL ke 59 € i o TF &8 eh@ ﬁfﬁgﬁﬁ“ DBUEbL 36! 6 a
”Bﬁﬂbﬂ%gga%%ﬂL2°””0n|y used in piping systems. It is

secure ori zont al circunferential weld 56 to

the Ua E&n@ﬂﬂﬁ&k P&% gnagba@aeeg@ibg%rﬁahg%z@%arf L @li-‘%% At or

has orizonta g surface 5

U Y RinGRk |it¥mhc%§1n%ﬂﬁﬁﬁﬁgsin (pﬂﬁ)r{g ﬁ}gtgl\ﬁ@) i 137 QLG by a horizontal

. circomferential weld 56 to the upper containment-housing portion 34. Flange 54 has

a horizontal planar sealing surface 58 and typically has openings (not shown) through
the flange portion to receive bolts.

After the application of collars 12 and 14, containment housing upper and
fower portions 34 and 36, end cap 50 and flange 54, the integrity of the welds can be
pressure tested. To do this a flange plate (not shown) is secured to the upper end of

flange 54 closing the flange surface 58. Fluid pressure can then be applied to the




20 the flange portion to receive bolts. After the
application of collars 12 and 14, contai nnent housing
upper and |ower portions 34 and 36, end cap 50 and

wiol 2003¢pe966l, the integrity of the welds, can BETNS2004/013686
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pressure tested. To do thil§ a flange plate (not shown)
is secured to the upper end of flange 54 closing the
f | Efeger ofithd cootainB@nt HoNsingisupp@slingragpottian of the enpth o piph il & Clie
to the WD 2004/ 099661 PCT/ US2004/013686 15 interior
of ayHeakagsnecawmn drpuehivlsfesiivegvelding, theneildigg aamior tepained o6 that,
the length of pipe 10. If any |eakage occurs through
debede ﬁ‘&féef\ﬂé‘ll‘d‘il%gthe inteerityesf e peflatsand besing pai esatistied.
that, _before further activities, the integrity of the
col | ar The Rt sfen i theynethed of@isigvension isdllusTrated mdd6. Svimpei
the nethod of this invention is illustrated in FIG 8
m&?lgﬁewma tapging MAchige Wa%g@pﬁgy htba vreerpl$0; Belmartsefia
ra%gé bé%the nuneral % means of a bottom
ge a&cfgﬁﬁf%r 65 artﬂs?h%ﬁ ofee dangeh2 weh ps Ay feltsais.
b Thereafter, a sandw ch val ve 68
afz‘? ¥ %‘g""ﬁg "e‘é{? 6% of gther dapreef valye it commectesifa heeadapter.
60 is then secured to the top end
of V‘qp&fﬁg Chl @ B‘b?eﬂ‘ﬁeqfﬁgfﬁt%e"é@ fy4la Bes a pil ot
bit 70 Ilnd cutter
cont ai Féﬂe a%“i! ?f’hf“ﬁ L&‘ﬂ Iﬁ’h@ %%@Etwm%wﬂﬁﬁw 73 that

F‘éﬁeg Ll ﬁg"rﬁ?/* g&%t gt in bl Pt 2 ShB&PPﬁé opggpine

oSl lebrcibou Bitaol Skl on <garus Bafsdon fumownivy
ES?’“*#*“?W@P??-‘ ISﬁ ! e%wﬁgaéﬂ‘w?tfi%ﬁa@déi”;ﬁﬁ Mto the
cont ai %’E\ch% '{léﬁVe?' 5419 o;ee:l’l?d %% dP 03’81\}(%*% (F] G a%vanced by

The bori ng 1S TO

L0 S D e,
g%cgﬁd Tt coffb 'ltﬂgzgldcﬂl Q‘Hé ﬁ,&ﬁ ?Er 1§ %ttdtlgg r?h?] aglaﬁ%?dg{?l {hl

70 1's construc or coup

ALhIEtid) SREL 2B Ol glg@g&?o hﬁ?ot 1 8% ;’nﬁs[gp URLEEEL¥e and

severing the section m t he oring

I @lbHAS & HAMEOSr LNRISEY Sl P! Inl?ther, pilot drill 70 is constructed to

provide for coupon retention. After a section of pipe 10 has been cut completely

severing the section from the pipe, the boring bar is returned having the severed pipe
section (not shown) attached to it to an area within tubular ‘body 74 above sandwich
valve 68. Sandwich valve is closed allowing the tapping machine 60 to be removed to
permit retrieval and disposal of the severed portion of pipe 10. After pipe 10 has been
cut through by cylindrical cutter 72, the containment housing, collars and pipe have

the appearances as illustrated in FIG. 3 except that the flange 62, adapter 64 and




20 section (not shown) attached to it to an area
within tubular body 74 above sandw ch valve 68.
Sandwi ch valve is closed allowi ng the tapping nmachine

'w6Qotmossel renoved to pernit retrieval and dPepUS:04/005686
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the severed portion of pipge 10. After pipe 10 has been
cut through by cylindrical cutter 72, the contai nnent
hoasdwieh, vale! 8ias skavah i PE. Baremaint ilneplaqsm&lfﬁmd&s fasge 54
illustrated in FIG 3 except that the flange 62,
acdibeugh ez demeniaprown 4709996 BIGIGT. USEEOW0 T8 @86ior dBpipe
sandwi ch val ve 68 as shown in FIG 8 remain in place
asma?‘fmmwwi’?m@m@éowahlthough these el enents are
not shown in FIGS. 3-7. In this way, the interior of
pi pe  ©wlindgeal shdar FRtas\shewhin PG Sais of eoiamstoemeater than the
Cylindrical cutter 72 as shown in FIG 8 is of a
dicxtrmakdiangter of give df a%fhﬂwwn Sullyyextended) thignghrthe ‘élll dmnepr pe
10,so that when fully extended through the fu
d |PéH’?e1{’e‘ih° Bipe lsp‘fOB@Ieif’éV seyqted g5i [hustrpted tfbﬁﬁl ét @l‘%/eﬂéé\}f&céw 8
trated in FIG The end surfaces 78 and 80

é,g?%e (i B BEmidEa i iber ot Rokpine:, D jhe
are no n Thus surfaces 78 and _80 are
nSPd {f‘s |7g|a“‘5 G Pfﬁﬂ@wfsa g sufpoestf az'é,?cﬁéfof eflersalds

d 14. An nt aspect .of the re
il P&H"P&“’%%ﬁp LAASbPEARRENSE it o8 TR Sanb 8 4

I
?h&sﬁ? P S it P S B B v pgypo woed

0, The.next step in the nmethod of the
'nve ?fcf)ﬁo‘g%r?uéhé) cj?e to the lower end of an

. e”dﬁ‘%glaﬁitﬁsgpﬁ%%ﬁan“.hgdﬁ%fq@eolﬂ%%g?ff f1o7 Br i i Bus g ofan
FPRERAE o SRl e 76 5 SRBUR 18" b R RE S Grethaplim
: Ec%r{sfg%otf a?lnl{lﬁgr OEQ gxltsuagg Ip} A %rh af‘?o os& ot oéetterf%tél FIGS.

con al nne hou3|n

rBEREY FE, RT R bt ohe ?%%éﬁc% ﬁp‘f‘%%L%avc g
f wmréﬁﬁg)c%étaﬁﬁ I‘%J%_I ndi cat ed by the numeral
y extéen

E 1
84 tﬂ has a radia ding flange-like platform
86. Pl ﬁlﬁfpﬂ{ggi}lé Ghechanism includes a tubular body 82, Slidably received on a

et

lower end portion of tubular body 82 is a platform member generally indicated by the
numeral 84 that has a radially extending flange-like platform 86. Platform 86
includes a frusto-conical portion 90 providing a tapering or guiding function as will
be described subsequently. Secured to tubﬁlar body 82 is a first seal element 92 and a
second seal element 94. Each of the seal elements has a forward facé that is cup-
shaped, that is, each of the seal elements has a forward face with an integral forwardly

extending circumferential lip 96. The face inner portion (not seen) is of reduced




20 includes a frusto-conical portion 90 providing a
tapering or guiding function as will be described
subsequently. Secured to tubular body 82 is a first

woeabs/wbesnent 92 and a second seal el enent 8dr/uEme4i0166s6

the seal elenments has a fotward face that is cup-
shaped, that is, each of the seal elenents has a

f othigkmebsf aAmp-siviptd seah elemntmy P2 hndf Bir v caifigured xd &n dien @xposed
circunferential Iip 96. The face inner portion (not
Se@ipp cids 78fand 8¢ uTiicl AN s2DCuh RBBH Iip PATHHBY ODFk0EA GBment
17 thickness. Cup-shaped seal elenents 92 and 94 are
coA? tapontect firsh flfrige senling sufagrodbe dn like mraneyitis cir@nderentidllip 98

This allows circunferential |lip portion 96 of first
segf saspushieak elegamt O6 extpisaarountljand ovdr| ead gerfase F8i af pipe 10 to
surface 26. In like manner, the circunferential lip 98

50fcgéﬁ%ﬁﬂﬂgéwmmepéhﬁﬁﬁmgdC@%?éﬁds around and over end

20

surface 78 of ge 10 to 5 contact sealing surface 26A
of secotfal It 2 pad Hoes supspiaddn PRege sFeamdubular body 82 by
supported to plugging system tubular body 82 by 3
nedR&sqH miltinle pivetap liph pims indisated pyrdhe; wEncrad 180 wﬂtlﬁv@ge
nunmeral 100. The |jnkage systemincludes a pair

i pystemy fegludes e pair %brﬂu HH@r 0874 thsr urpaicerdodf qagle of éhﬂ seripe

el ements 92 and pair at the | ower end of each

ot SPRBNL A hand aeh 66t later cnbot gl S seel BBty
of&fﬁtﬁ%ﬁé%giggé“%?E%igﬁﬁggg %g cgﬂf{zfqgﬁgcéogrtions
G gt Y heiosol aﬁ%ssta’?tgﬁ%%i &2 béiomnat wofins
*ﬁ?ﬁfﬁ' 4 ﬂuﬁﬁée%ﬁﬁs?fu R eRE R E %Es?eﬁﬁﬂgﬁgﬁe%
?%e b 8 SelRbiee A8eio bR ar B B o belts R T8 ovsred
By, ot i gt kéj“%&’%%@ﬁ’%iﬂéﬁgeg% hendthe B BT i
d°%*”?% ALY %%P%M delof ity & gftoE g e
SUGf 3858 uBhl 9D AR O ARBEERLD Sl SBRl AR

erml rom

ot &]o%nw%sdl)$ %ﬁﬂiﬂltﬂblf elr%ortg)h é%el)te&gt?d?ﬁcﬁénll%r 84, the frusto-conical

portion 90 on the upper surface of platform 86 is contacted to shift sealing elements

92 and 94 laterally outwardly away from each other as seen in FIG. 6. Telescopically
received on the external surface of tubular body 82 is a wedge 102. Wedge 102 is
affixed to the lower end of an extendable bar such as boring bar 76 seen in FIG. 8, but
not shown in FIGS. 5-7. Wedge 102 has opposed slightly tapered outer cam surfaces
104 and 106. The surfaces 104 and 106 are slidably received in slots (not seen) in the

rearward surface of first seal element 92 and second seal element 94. As wedge 102




20 received on the external surface of tubular body 82
is a wedge 102. Wedge 102 is affixed to the | ower end
of an extendabl e bar such as boring bar 76 seen in
woI2B)4/08966but not shown in FIGS. 5-7. Wedge RORUSPABH/013686
opposed slightly tapered out8er cam surfaces 104 and
106. The surfaces 104 and 106 are slidably received in
s| otssfolcebtioweedidly ia8 pirdpeessivetyiesn ial FHGS.f R &0T, i ifdrsds sealing
seal elenent 92 and second seal elenment 94. As wedge
102 eS0T A4rd XCEay Ftoh &SR OOy £htlIMB GealihB chgagéroent @ath collar
downwardly as progressively seen in FIGS. 5, 6 &7, it
f or selingswefhiends and 2adnthe®ds thactbP dchivned mictabtomaed tlosure of
other and into sealing engagenent with collar sealing
sur $agle 68d 26 thenskvered\ pipFhEY: e The curhebapsddyscalittsi elerachts 92 and 94
netal -to-netal closure of each end of the severed
Pi pencargpassThe seyeisd shris e and Bhofining 181 dhe sitost ep@ perticns®A pipe 10
enconpass the severed ends 80 and 82 of pipe 10. The
shota & peededrinpeins ap Buidespler selingcelementst 9handdMoso that they are
function as guides for sealing elenments 92 and 94 so
't halaigtpiagd laﬁggnw Vit paabing supfaces 26and@Ad agtbeiscading plemepts are
surfaces 26 and 26A as the sealing el enents-are. ...
f oreed efHdiydingt by linkegems | 00ang dinalfshly the oam sertapesnidft lagd
by tge cam surfaces 104 and 106 of wedge 102. 10 As
i111060fwedsa 1P Fics. 5-7, each of the circunferential
¢i p porti ors 96, and 98 of seal elenments 92 and 94,

14 espect Ay dfugtratedsin FLES. 5 b eriod thgicirppmferential [ppetiensioapd 98
sl ot at receives a circular sealing ring_ 108, This
sedlf iSW@;e POPRSS 7220978+ 1ReBTYglys BmnRecProvided pithog cirgpmierentigl slot
non-neta] then of a material that w thstands the
P G St e A SR HA T T Soobnes g Brlreoly dormee of

nds the t

BB ot AP LBt s
Lcal. i . 110 .
dowri By ke ifding teenie FUCRTR a5 fyid

e 102 that. receives rod 110. A spring 114 is
I%ﬁgfﬁ’f‘(it%fﬂ%p&? 1rood 110 to apply a downward bi asi ng

85 cont DR bRdy Phloheon Pl predies HARY LI ety dourRiy

t u%lma\;vedge 102. A slot 112 is provided in wedge 102 that receives rod 110. A

spring 114 is positioned on rod 110 to apply a downward biasing force against tubular

body 82. When tubular portion 88 coniacts the interior surface of end cap 50, tubular

20  body 82 slides upwardly on rod 110 thereby causing seal elements 92 and 94 to

expand horizontally. As further downward movement of wedge 102 occurs, rod 110
moves downwardly within tubular body 82 compressing spring 114.

FIG. 7 shows wedge 102 fully or at least substantially filly received between

opposed sealing clements 92 and 94 representing the maximum downward position of




20 body 82 slides upwardly on rod 110 thereby causing
seal elenents 92 and 94 to expand horizontally. As
further downward novenent of wedge 102 occurs, rod 110
wopeegkewnwar dly wi t hin tubul ar body 82 conpeEESi0mMY13686
spring 114. FIG 7 shows wed®e 102 fully or at |east
substantially fully received between opposed sealing
el enheplagday syeEmOAVdigprezsandingig tHisgsitox hiong skavenaedary to
posi tion of WD 2004/ 099661 PCT/ US2004/ 013656 19 the
pl ugdesa gfffpstilmonghidetde. 102 renmains in this position as
long as it is necessary to close off flow through
pi pe 10. Wi Wwedgedd? id @R filly donawhd goyiticowmivEow frpos brtel afhthe
and flow fromone of the severed ends of pipe 10
cl osweveraf ands of mipeeidhcldsed off eahetl dordeakadeeranheimadst at theether end.
other end. 5 By providing a small opening (not shown)
in eiprodginse smakl opraghvg\(knt slowin) dusnd cam 6 thrdyeh whhish tigeld could
and/ or pressure measured, a means of determ ni ng
whetHealrainsd andier fiyessire measiired, alnantf detorminingiwhethen quust both seal
successfully and fully closed agai nst inner faces 26
and ekgmnts G2 andP4 bave supceseinlly and Selbyrelased ageinbtdnnstifaccpRé and 26A
ability to perforn1th|s function is commonly referred
t o 9 coHes jlgoandt Ky casisben ashierefl. o The|abidiky tnperfrmdlyis function is
capability. 10 To_renpve seal ing contact of seal
e nisengoply referrgddo idhs igdusiry ashavies g lberkeand blspsde spnabity: n
FI GS. 4- 7 is reversed. First wedge 102 is noved
Bowar di yTe e¢psyersge mgﬁe&%@é %mw@mtwﬂ& the cpldass ey tquence
surfaces of seal elenents and 94. Rod 110 nobves
‘Wi t BPRFatipRIN FHOS, fd1is Bersedh lﬁlra? wessey 0B 38 m%SI“P‘éfFYQWéﬁ‘?%‘”“g

92 and 9 02

o bt e L B i) b
t bul 5. b d 110 fjrst
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that it .engages an internal flange w thi
int &F %"r lst"b‘BaFalF‘o‘ﬁ dywardly sifog conpre Ff’esl’tr%t}ll‘émg%&‘?“‘”

\é\ﬁ@‘?ﬁ €2 d%"%% 5 nkagfg ﬁﬁ H’ég‘%ﬁ%’g'e Y ﬁ@r 3&@5%%3@%1 116 at its

2?; qwer %ncl t%at Wheb 3 en\éggdes ];nr Mternal hzmgg withih the DS TR Mer body

- 82, forces the tubular body upwardly. The linkage arms 100 then retract seal elements

92 and 94 allowing the entire plugging assembly to be removed from within the
containment shell.

20 After the plugging assembly has been fully removed, the interior passageway

120 through flange 54 may be plugged using mechanisms that are not shown but that

are commonly available in the industry such as a plugging device exemplified in U.S.

Patent No. 6,286,553, entitfed “Removable Closure System” issued S_eptember 11,




20 After the plugging assenbly has been fully renoved,
the interior passageway 120 through flange 54 nay be
pl ugged usi ng nechani sns that are not shown but that

War20044996bnl y avail abl e in the industry suchPeBUs2004/013686

pl uggi ng device exenplified in U S. Patent No.
6, 286, 553, entitled "Renovable C osure Systenf issued
SeR08hiiheretficr, O apEiGAdPDEBiLg REEMUIBRUB4¢r0y8E 86! tojPfange 54
2001. Thereafter, the tapping and plugglng syst em may
be mayrbe¢losrdarith attlapgef Mate gl usage ofipipe Hicap be thewlbsiesumed.
flange plate and usage of pipe 10 can be then be
r esunmed¥FIGS,. &dhropht Br oy phee shyalighmeny fixtugs geaprally indicated
alignment fixture generally indicated by the nunera
120y0e wpmernl 31 iyawhich sollwy12 andyj4 ar&ca@fe}%telémysﬁwned on the
ositioned on the 5 exterjor of pipe 10 priaor to
|ierey HRipscH prigrdo fﬂaidvﬁéhepp%'érs tfm*@ Rips: gﬁlﬁeﬂtﬂww tfa%e
forns a cr?dle for _the co end pl ate

o el 0P 5 e e 124 lseepus byoks 16 o ovter
|| i k It 128 hol d
ol diE 3&§§ﬁrsscquﬂweof§?@$ e Dol ol prog abping P o the

pl at es 12 %ﬁgﬁare fixed with respect to each
ot (puFEr g 10 132B, and 132C. Bolts 134 hol d
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t he pallng faces 26 20 and 26A are not ground,
machi ned, or polished in the field. For this purpose,

two Each of collars 12 and 14 is formed of two semi-toroid shaped pieces, as
“previously described. It is important that these two pieces of each collar fit together
precisely, especially in the embodiment of the invention wherein the sealing faces 26
and 26A are not ground, machined, or polished in the field. For this purpose, two
“drive lock,” or sometimes known as “groove lock,” pins 136 are used to accurately
align the mating halves of each of collars 12 and 14. After pins 136 have been

_ installed, bolts 138, two for each of the collars, are used to hold the collar halves

together after the collars are assembled on pipe 10.




"drive lock," or sonetines known as "groove | ock,"

pins 136 are used to accurately align the mating

hal ves of each of collars 12 and 14. After pins 136
woNe/MEwen installed, bolts 138, two for eaCOrTws2004183686

collars, are used to hold %he col |l ar hal ves together

after the collars are assenbled on pipe 10. WO

2004/ 09988 Loy AVSED tU#re i3B! omppipaHEby uss| df alignnicpt Brtape

14 are installed on pipe 10 by use of alignment

f i scadle 822, $reangllars amdack; wakded do pipe 40 4o secwralyiencher dhem in lace.

piEE 10 to segurelﬁ anchor themin place., Thereafter

t hieheaafien dien lignment, gturer gadle i5 Jomevad\Asd thndest 1S the grelds

of the welds conpleted as has been described. 5 The

in ‘it"élﬁséﬁr?%‘édeﬁ?rg’é‘ii ced using two separate nethods.

In one _nethod, the inner, faces 26 and 26A of collars
512 and The inypritog cey 5%9@?*&6%%1}% twagengrie '@ngaﬁ'fd In gpg @pthod,
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nanggrmkggt no elastomeric or other tenperature

sé%%f?lve sealing materials are required. 15 Wile
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the “arre conponent W t departing from
T S
3 .

While this invention has been described with a certain degree of particularity it

1
is manifest that many changes may be made in the details of construction and the
arrangement of component without departing from the spirit and scope of this

disclosure.




WHAT IS CLAIMED IS: 1 1. A nmethod of plugging a
pi peline conprising the steps of: 2 (a) welding onto
the exterior of the pipeline first and second 3
weswoespart collars, each collar having a FERUSHG 013686
face in a plane perpendicWar 4 the pipeline axis; 5
(b) affixing, by welding, a containnment housing to
saiWHAGIIS efLammp1§: ful |l y enconpass a section of the
pi pel i ne between said collars, the containnent 7
housi ng having an open top; 8 (c) renovably attaching
la tlappi Agreateedief ploggieg apipaine eomtpaisingthestepsofhousi ng i n
conmuni cation with said open top; 10 (d) by use of
Lai d tappi nd@mackelang ain thengktaied of cho pipalineafitsk angd lecond
11 of the pipeline frombetween said collars |eaving
3 wo opefPagridseartenilars, each qodlyr hawiag g sestingfpce ipye piama pespestiicular
sai d tappi ng.machine, first and second 13 seal
4| enent $epWEESNSsai d col | ars, each seal el enent
havi ng on ad;orwar d face 14 a forwardly extending
ci rcunf er ent®Pal  #ixingbY; welding, 4 copfpinmentdiougingis: gid cofiamto
the 15_external dianeter of i_he pi peline; and 16 (1)
Smovi ng LHY grcgmRtss a et dheipslie hepvsivn s epligt:hg coptginment
force each 17 said circunferential lip into sealing -
TengagenHFIG Ve OBGOdOR ol | ar seal ing face 18 cl osing
sai d pipe. 2. A nethod of plugging a_pipeline .
83ccording t&da a‘l’em"}’"‘ﬁ’ difaghing atapping; yachine to said, goplajpment
out by first. noving said ments apart from each

9 X .Sea el? :

ot her  KRPUSiBE injoRip ‘§at'PBIWI'tEV79é 5} Por ci ng a wedge

10between sai gc?se I L(lesl egen‘%ts. VO 2004/ 099661 el
PCT/ US2004/ §Y368% 155 8t Pidappiug fmedipg, YHng and trmoying  length
i peli .di d ai, i ncl udi ft t

P A P AT P e L,

aall nterrupt ?eg cl ]go%ftliggigé %)r/] }E‘nlegnls of said tapping machine, first and second

13 seal elements between said collars, each seal element having on a forward face
14 a forwardly extending circumferential lip of ipternal diameter greater than the
15 external diameter of the pipeline; and
16 ® moving said seal elements apart from each other to force each
17 said circumferential lip into sealing engagement with a said collar sealing face
18 clésing said pipe.

1 2 A method of plugging a pipeline according to Claim 1 wherein step (f) is
2 carried out by first moving said seal elements apart from each other by

3 linkages followed by forcing a wedge between said seal clements.




3 sealing surface' on each said collar. 1 4. A nethod
of plugging a pipeline according to Caim1l wherein in
step (a) each 2 said collar is in the formof two
W0099661 a toroi d, two hal ves bei ng fittedPCBUAZ0044018686
the pipeline to formeach2aid collar, the halves of
the collars being 4 welded to the pipeline and to

each other. 1 5. A nethod of plugging a pipeline

Accar di Rométhoddf piuggitg iapiflitgacédiding®ilaim2 ifdhding, A Skp (a)
housing is forned of pieces that include, as an upper
bart, aof datHiming eid aaling faaespa ysavidevanynniteropted rcireugiferential
providing said open top. 1 6. A nmethod of plugging a

i pel i necaticgsvrfekiervy ehah s@ldzpltar5 wherein one of said 2
cont ai nment housi ng pieces iIs an end cap formng a
bottom part that is posite of said flange. 1 7. A
hrethod éfm?wqa@é Plygeing bplp@mie Aecoringde Glainy 1 w@e@na@ $ten (2) each
wherein step (e), said 2 first and second sea

%! enent §2id pellapiscin oo fora of dwo Bylvaseaf & terpidy N‘fgb@vqs Feigg fitted
tubul ar 3 body, said tubul ar hody being |o |tud|naIL
3p03| ti ofRBIdENS ﬁlpalmretp fpragsach gid C‘lila’é%’ﬂeeg?& fhecﬁﬂlaga Pang

t appi ng chin 1.8. A nethod of plugglng a pipeline

%ccor di Wgﬁ?‘lf"@%‘ﬂ?}"?ﬁ AL FER M8%a platform 2 menber

slideably p03|t|oned on the exterior of said tubular
Pour mode s Bt Blvefhe eobarige spauibame i, Pérhateg.% i
G r cEybRiend Bl F AT of Pebes it b Bt YT por, =
0 ugai O BTSN el Prigi 9 BRBIEF " ca ¢
tubular 2 body 'S domnmardly sprung biased wth

I €PECE Al PerBA (ﬁ" P eink %aﬂméhﬁg aco@:rdir% to RIRINRHerBh one of said

pl uggi ng a pipeline according t aim?2 wherein each

2Sai d seglnieil ROBRE f18%s Waf eﬁ@ %ﬁ"@frﬂm&‘%{: Botfomy Bhrt Itfaf is
sl ot slideably receiving an edge o

3 opposite of said flange.

1 7 A method of plugging a pipeline according to Claim 1 wherein step (e) said

2 first and second seal elements are each connected by sets of hinges to a tubular
3 body said tubular body being longitudinally positionable on a vertical rod
4 extending from said tapping machine.

1 8. A method of plugging a pipeline according to Claim 7 including a platform

2 member slideably positioned on the exterior of said tubular body, said
3 platform member determining the lowermost position of said seal elements
4 and aiding to guide said seal elements into sealing positions with respect to

5 said collars sealing faces,




3 said wedge. 1 11. A nethod of plugging a pipeline
according to Caiml wherein prior to the 2
performance of step (a) an alignment fixture is
WeFzpe408%61 0 said collars to hold 3 said col PEr/ESA9M/GIEES6
pi peline so that said seal?tng faces are in
substantially 4 accurate parallel planes
per pendi cul ar to the tubular axis of the pipeline and
15 &re shactddapahisiog s pirstizrciadihy aClim divaherein said tubular
predeterm ned di stance, said 6 alignnent fixture
2bei ng r@dﬁmalbWeWaﬂlvePrullghmsmawﬂh\Ebmng se#fid yepticabmild
collars 7 reI ative to the pipeline. 1 12. A rrethod
according to C aim1 including between steps.
1c)0of &fethod pigplugeing 3 pipglipe ancprdipe to,Claim ?févhﬁr&m qagh ald Fsca
closeable | ar ge bore passageway therethrough 3 in
2¢| osed SEHHRRUIS OB T Qﬁ%tf?f’cﬁ‘fe&‘c@cﬁlﬂt Al9sARiy recRiying;an gdge of
open top, id 4 tapping machine of step (c) being
attachéﬁ‘idé" & an upper end of said valve. 1 13. A
nmet hod of pl uggl ng a pipeline according to Claiml

19hSf el T 3R 6 g{u@ng ¢ gﬁj@@{? ol ol 3 it 584
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6Pi pel i ng Plﬁxtuﬁ: 6ahd Hmdia0ié RerORlithl YeldOfiths BRCodhary
pl annar Seal | ng surface and a rearward sur ace;

78 an alygRERithe pipidr € having paralleled end pl ates
spaced apart a substantially accurate predeterni ned
di stance, the end pl ates adapted for

1 12. A method according to Claim 1 including between steps (b) and (c) of affixing

2 a lower end of a valve having a closeable large bore passageway therethrough
3 in closed communication with said containment housing open top, said
4 tapping machine of step (c) being attachable to an upper end of said valve.

1 13. A method of plugging a pipeline according to Claim 1 wherein step (d) is
2 carried out with a circular saw of diameter greater than the diameter of the

3 pipeline.

1 14. Anassembly for use in a system for plugging a pipeline comprising:
2 ' a first and a second toroidal collar each formed of a lower half semi-

3 toroidal portion and a detachable mating upper half semi-toroidal portion, the




10 renovabl e attachnment to said rearward surfaces of
said |l ower half sem - 11 toroidal collar portions
wher eby said i nner plannar sealing surfaces are 12
WEQ0M %6l y supported in paralleled and spac@dT/&pwn4/013686
posi tions and whereby sai d 13 alignnment fixture with
said lower half sem toroidal portion of each said
%ol | ar padiopfayvhse aswablef orsingan derpal ceirowinfanentiple surface of
gipeline_and thereby ready to receive 15 said upper
al f sediametsy ghtgiantiqhlyreapad fe thejexternal dignpptes 08 diwp pipelfngy each
use in a systemfor plugging a pipeline according to
@ ai m 180U byiag ep fits JAVHT HCF Grplenmer ssaling, pustape, and, @ aepryard
gluraliéx of egual l ength rods 3 extendi ng between
nd sec&9%@Bdsai d parall el ed end plates serving to
4 mai ntain said,end ates at sai g sybstantially
Sccurate priefigme eb" es]i‘aﬁﬂgep.arﬂlilegbe.ndﬁgﬂﬁ? Sheged RS 2
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exterior and for recel Vi sea

1aving 8, i ?gg@n% ‘&Péoﬁlﬁlgcxglga%é BfehirlePanll F3&54eRY N Rbive

sai d pl anar I ng sur
15 said upper half semi-toroidal portions.

1 15.  An assembly for use in a system for plugging a pipeline according to Claim 14

2 ‘wherein said alignment fixture includes a plurality of equal length rods
3 extending between and secured to said paralleled end plates serving to
4 maintain said end plates at said substantially acourate predetermined distance.

1 16,  Apparatus for use in a system for plugging a pipeline comprising:

2 a first and second toroidal collar each formed of a lower half semi-
3 toroidal portion and a detachable mating upper half semi-toroidal portion, the
4 portions when assembled having an internal circumferential surface of
5 diameter substantially equal to the external diameter of the pipeline, each
6. collar having on a forward face a planar sealing surface, said collars adaptable
7 for fixation to the exterior of a pipeline and for receiving seal elements having

8 - circumferential sealing lip pressed against said planar sealing surfaces.




